Clinicopathological correlation was made in 8 cases of various A-V conduction disturbances, which consisted of 2 cases of complete, 4 of advanced, I of 2: 1 A-V block and 1 of A-V nodal rhythm. Serial sections of the conduction system revealed 4 types in location of main lesions. Type I (necrosis and/or fibrosis of A-V node) was found in 2 cases with syphilitic endoarteritis and acute myocardial infarction, respectively. Type II (fibrosis and fatty metamorphosis of the penetrating portion of A-V bundle) was found in 1 case. Type III (fibrosis with increased acid mucopolysaccharide of the branching portion of A-V bundle) was found in 4 cases with special relation to aging and degeneration of the central fibrous body. Type IV (necrosis of bilateral bundle branches) was found in 2 cases with fresh myocardial infarction. In general, degrees of histological damage and A-V conduction disturbances were fairly correlated. Etiological analysis showed ischemic necrosis (Type I, II and IV) in 4 cases, and degenerative changes (Type III) in the remaining 4. Degeneration of the branching portion of the bundle of His strongly suggested the similar etiological background with the "right bundle branch block with left axis deviation". duction disturbance.1)-7) A study on the right bundle-branch block with left axis deviation (RBBB with LAD) was made previously, and it suggested degenerative changes at the bifurcation of the bundle of His as its etiology.8) Examination of the conduction system in cases of left bundle-branch block (LBBB) showed etiologically 2 main groups as an ischemic and a degenerative nature.9) Etiological problems on the chronic A-V block aroused the recent
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A-V nodal rhythm Right bundle-branch block Left bundlebranch block Bilateral bundle-branch block Right bundle-branch block with left axis deviation Myocardial infarction Aging ISTOLOGICAL studies of the conduction system have been made in recent years on the various conduction disturbances including A-V conduction disturbance.1)-7) A study on the right bundle-branch block with left axis deviation (RBBB with LAD) was made previously, and it suggested degenerative changes at the bifurcation of the bundle of His as its etiology.8) Examination of the conduction system in cases of left bundle-branch block (LBBB) showed etiologically 2 main groups as an ischemic and a degenerative nature.9) Etiological problems on the chronic A-V block aroused the recent (Table I) . controversy. The purpose of this report was an examination of the conduction system in cases of A-V conduction disturbances, which revealed marked similarity with RBBB with LAD in terms of its location and etiology.
MATERIALS AND METHOD S
A total of 8 autopsy cases showed various A-V conduction disturbances, with their ages ranging from 69 to 83 years (Table I ). There were 3 men and 5 women. Duration of conduction disturbance was analyzed by a total of 83 electrocardiographic recordings. Gross observation of the heart was made with routine method and narrowing of coronary arteries was checked by serial section of main coronary arteries at 5mm. interval, which was graded from 5 to 0.9) Stenotic index was obtained as a sum of largest count in each main coronary artery. Histological examination of the conduction system was done according to Lev's method,10) which Clinical diagnosis of the 8 cases is shown in Table I , including 3 cases of myocardial infarction and 3 cases of hypertension.
Congestive heart failure was found in 5 cases, and syncope due to Adams-Stokes attack was found in 4 cases. Conduction disturbances consisted of 2 cases of complete, 4 of advanced, 1 of 2: 1 A-V block and 1 of A-V nodal rhythm (Fig. 1) . Two among them also showed the pattern of RBBB with LAD (Case 6 and 7), which were reported previously.8) Duration of conduction disturbance was relatively long in 3 cases ranging from 1 to 3 years and short in 5 cases ranging from 1 to 20 days. Prolongation of the PR interval was found in 2 among 5 cases in whom its measurement was available.
(II) Histological study (Table II) : Cardiac weight ranged from 220Gm. to 590Gm. with an average of 380Gm. Myocardial infarction was found in 4 cases, large in 3 and small in 1. (1) Type I was found in 2 cases. The first case showed syphilitic endoarteritis and cellular infiltration including plasma cells, and fibrosis of the A-V node was explained by vascular origin due to endoarteritis ( Fig. 2A, B) . The 2nd case showed extensive necrosis of the A-V node due to fresh posterior infarction with local bleeding and cellular infiltration (Fig. 2D) .
(2) Type II was found also in Case 1. Fig. 2C showed marked fatty metamorphosis of the penetrating portion of the bundle of His with 50% loss of the specialized cells, syphilitic endoarteritis in the bundle.
(3) Type III lesions were found in 5 cases. Case 3 showed typical findings (Fig. 3A) as loosening of the terminal portion of the A-V bundle due to marked fibrosis, with 50% reduction of the conduction cells. Staining for aMPS showed increased amount of connective tissues and alcian blue positive ground substances. Case 4 showed also a marked fibrosis of the terminal portion of the A-V bundle with 90% reduction of conduction cells. In these 2 cases the bilateral bundle branches were spared and was called as Type IIIa. Case 2 showed an acute necrosis in the branching portion of the bundle and posterior radiation of the left bundle branch besides the Type I lesion (Fig. 3B, C) . Case 5 showed more than 90% reduction of the conduction cells by a marked fibrosis of the terminal portion of bundle of His, which extended to the posterior radiations of left bundle branch (Fig. 4A, B) . Case 6 showed complete interruption of the conduction system at the end of bundle of His by marked calcification, which also included the origin of left bundle branch (anterior radiation) and right bundle branch, which was already reported as Case 3 of RBBB with LAD.8) (4) Type IV was found in 2 cases. Bilateral bundle-branch block was produced by acute necrosis due to extensive myocardial infarction including ventricular septum.
Case 8 showed acute necrosis in the left and right bundlebranches with involvement of surrounding myocardium in which sparse cellular infiltration was recognized and peracute phase of infarction was suggested (Fig. 5A , B, C). Case 7 was also reported elsewhere.8)
COMMENTS
Histological studies on the conduction system in the A-V block have been accumulated in the recent years1)-7) since the time of Mahaim.11) In 1955, Lev12) reported 4 cases of complete A-V block, of which 2 aged cases showed myocardial infarction and another 2 young cases showed myocarditis of the A-V node and sometimes of A-V bundle.
In our study, predilection site of the lesions in the conduction system was mainly the branching portion of the A-V bundle.
Electrophysiological researches showed the A-V node as the place where the conduction velocity was reduced most remarkably.13),14) Recent electrophysiological approach to the human heart15) also showed the location of delay around the proximal parts of the bundle of His. Morphologically, however, the most vulnerable portion could be concluded as the branching portion of the A-V bundle as shown in this study. Type III lesions were degeneration, which was of the same origin as in cases of RBBB with LAD.8) These groups were characterized by absence of myocardial infarction, which was consistent with low coronary stenotic index ranging from 4 to 11 with an average of 7. In 1964, Lev4) pointed out the importance of sclerosis of the left side of the cardiac skelton as the causative factor of nonspecific group of chronic A-V block. Blondeau6) emphasized the importance of bilateral bundle-branch block as a cause of complete A-V block in 24 cases among a total of 36 cases, which has been the traditional concept since Mahaim and consistent with the Type IV lesion in our study. On the other hand, Davies7) pointed out the importance of lesions in the bilateral bundles in 36 cases in comparison with those in A-V node in 6 cases and A-V bundle in 5 cases. Pathology of these lesions was mainly fibrosis, but its etiology has remained unsolved.16) Davies7) further classified them into 3 types (A, B and C) according to the involvement of the bundle or peripheral portions of bundle-branches, and concluded the etiology as the aging phenomena superimposed on the burnt-out myocarditis.
Application of the staining method for aMPS showed an accumulation of this material in the conduction system and surrounding central fibrous body. To be emphasized is specific localization of the lesions at the terminal portion of the bundle of His with or without inclusion of bilateral bundle branches, which was the outlet of the bundle of His from the hard fibrous body into the soft and contracting myocardium.
Absence of myocardial infarction, absence of strong coronary sclerosis, accumulation of aMPS, and specific localization strongly indicate a long term effect of mechanical stresses as the causative factor of this type of conduction disturbance, which is closely related to the aging and degeneration as pointed out previously with cases of RBBB with LAD. This is the reason why the calcification of the central fibrous body, aortic valve, mitral annulus fibrosus, and pars membranacea was reported repeatedly in this conduction disturbance.4)
A-V block produced by a myocardial infarction has become a topic in recent years,17)-22) and the importance of anterior infarction has been emphasized besides the posterior infarction.18)-20) Histologically there were necrosis or ischemia of the A-V node due to posterior infarction as Case 2 in this study on the one hand, and necrosis of the bilateral bundle-branches due to extensive anteroseptal infarction as found in Cases 7 and 8 on the other hand.
One case in Type I, 2 of Type IV showed lesions due to myocardial infarction.
One case in Type II, who also showed Type I lesion showed a lesion due to syphilitic vascular lesions in small arteries.
These 4 cases could be classified as the vascular origin. Stenotic index in these 4 cases was from 12 to 13, averaging to 13 (more than 75% narrowing) and this category was thought to be akin to the ischemic group of LBBB, which showed a group of vascular origin besides those of degeneration.9)
Finally, there was 1 case of A-V nodal rhythm ino ur report. In Lev's review,23) there has not been a sole report concerning the histological study of the conduction system in nodal rhythm.
In Case 1 the main lesion was in the A-V node and proximal portion of the bundle of His. Therefore the focus of the nodal rhythm was suspected to be around the A-V bundle.
In this meaning the rhythm in this case should be strictly called as His bundle rhythm.
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